1duasnue Joyiny vd-HIN 1duasnue Joyiny vd-HIN

1duasnue Joyiny vd-HIN

éPL "VS)))\

NIH Public Access

Y (A
] a2 & Author Manuscript

o
R s

Published in final edited form as:
J Abnorm Psychol. 2009 May ; 118(2): 375-387. doi:10.1037/a0015711.

An Exploration of the Emotional Cascade Model in Borderline
Personality Disorder

Edward A. Selby, Michael D. Anestis, Theodore W. Bender, and Thomas E. Joiner
Florida State University

Abstract

The Emotional Cascade Model proposes that the emotional and behavioral dysregulation of
individuals with borderline personality disorder (BPD) may be fundamentally linked through
emotional cascades, vicious cycles of intense rumination and negative affect that may induce aversive
emotional states. In order to reduce this aversive emotion, dysregulated behaviors such as non-
suicidal self-injury may then be used as distractions from intense rumination. This study explored
emotional cascades in a sample enriched with subjects meeting diagnostic criteria for BPD. The first
part of the study explored a structural equation model that examined the mediational effects of
emotional cascades on the relationship between BPD symptoms and dysregulated behavior and found
evidence for full mediation, even after controlling for symptoms of depression and other Cluster B
disorders. The second part of the study examined the effects of a rumination induction conducted
with the intention of eliciting emotional cascades in those diagnosed with BPD. The results
demonstrated that individuals with BPD experienced greater reactivity and intensity of negative
affect, but not of positive affect, following the procedure — even when controlling for current
depressive symptoms. Future directions and clinical implications for the Emotional Cascade Model
are discussed.
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An Exploration of the Emotional Cascade Model in Borderline Personality
Disorder

Borderline personality disorder (BPD) is a disorder in which affected individuals experience
difficulties with affective instability and regulation (Koenigsberg, et al., 2002; Yen, Zlotnick,
& Costello, 2002) as well as dysregulated behaviors, such as non-suicidal self-injury (NSSI)
and binge-eating (Brown, Comtois, & Linehan, 2002; Marino & Zanarini, 2001). Yet, the

specific nature of this relationship between emational and behavioral dysregulation has been
somewhat elusive. A recent theoretical model, the Emotional Cascade Model (Selby & Joiner,
in press; Selby, Anestis, & Joiner, 2008), suggests that the relationship between emotional and
behavioral dysregulation in BPD may be explained by rumination. This is because intense

Address correspondence to: Thomas E. Joiner, Jr., Florida State University, Tallahassee, Florida 32306-1270, joiner@psy.fsu.edu.

Publisher's Disclaimer: The following manuscript is the final accepted manuscript. It has not been subjected to the final copyediting,
fact-checking, and proofreading required for formal publication. It is not the definitive, publisher-authenticated version. The American
Psychological Association and its Council of Editors disclaim any responsibility or liabilities for errors or omissions of this manuscript
version, any version derived from this manuscript by NIH, or other third parties. The published version is available at
www.apa.org/pubs/journals/abn.


http://www.apa.org/pubs/journals/abn

1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Page 2

rumination may result in “emotional cascades,” which may then lead to dysregulated behaviors
for distraction. The purpose of this study was to explore the role of emotional cascades in BPD.

Behavioral Dysregulation in BPD

Individuals with BPD report a wide array of dysregulated behaviors, ranging from interpersonal
arguments and fights, to binge-eating and self-injury, and some theories of BPD have attempted
to address this relationship. Interpersonal theories of BPD suggest that behavioral
dysregulation is used as a way of eliciting desired responses from others or avoiding
abandonment (Allen, 1995), or that these behaviors help the individual create boundaries from
self and others by affirming one’s identity through cutting and creating scars (see Suyemoto,
1998). Feeling generation/anti-dissociation theories of BPD suggest that behaviors such as
NSSI may be used to shock the individual out of dissociative states through the physical
sensations produced by the behavior (Gunderson, 1984). Some theories of dysregulated
behavior, though not specifically aimed at BPD, suggest that these behaviors serve as ways to
escape from aversive perceptions about the self (Heatherton & Baumeister, 1991), or as a way
to express anger at and punish oneself (see Klonsky, 2007). Finally, more recent theories have
begun to suggest that dysregulated behaviors serve as ways of facilitating emotional avoidance
(Chapman, Gratz, & Brown, 2006), although the mechanisms through which these behaviors
result in emotional avoidance lack some specificity. For example, the Experiential Avoidance
Model (Chapman et al., 2006) suggests that NSSI distracts from negative affect and is
negatively reinforcing, yet it is unclear why NSSI is used to distract rather than other behaviors.
As can be seen from this brief presentation, the link between BPD and behavioral dysregulation
remains at issue (see Selby & Joiner, in press, for a more detailed discussion of how the
Emotional Cascade Model compares to and contrasts with other theories). As will be seen, the
Emotional Cascade Model not only builds from these theories, but is also consistent with many
of them in that most suggest that emotional problems are linked to dysregulated behaviors in
fundamental ways.

Emotion Dysregulation in BPD

Linehan (1993) has suggested that individuals with BPD experience emotion dysregulation as:
1) heightened sensitivity to emotional stimuli, 2) experiencing emotions as extremely intense,
and 3) a slow return to emotional baseline. Similar to the Experiential Avoidance Model
(Chapman et al., 2006), Linehan’s theory also posits that dysregulated behaviors (such as
impulsive and self-injurious behavior) result because these behaviors provide a way for an
individual to shift attention away from unpleasant emotional states. However, this connection
between emotional and behavioral dysregulation spurs the same question that the Experiential
Avoidance Model has some difficulty answering: If these behaviors serve as methods of
distraction, why don’t individuals with BPD use less problematic forms of distraction such as
taking a cold shower, watching television, or talking to a friend to shift attention away from
an emotional state?

One potential construct that may provide insight into this unanswered question, as well as into
Linehan’s theory more generally, may be rumination. Rumination (Nolen-Hoeksema, 1991)
is the tendency to repetitively think about the causes, situational factors, and consequences of
one’s negative emotional experience — in other words continuously thinking about and focusing
attention on emotionally relevant stimuli. Rumination may be a process that contributes to the
heightened sensitivity, increased intensity, and extended duration of emotions in BPD that
Linehan’s theory suggests. For example, the tendency to engage in rumination when upset has
generally been found to magnify negative affect as well as increase its duration (see Thomsen,
2006 for a review). There is also some indication that multiple ruminative processes may exist
(Watkins, 2008), some of which may be relevant to BPD. For example, catastrophizing
(Garnefski, Kraaij, & Spinhoven, 2001) is the tendency to continuously think about how terrible
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a situation is and emphasize the negative implications for the future, and it has also been linked
to dysregulated behaviors (Selby, Anestis, & Joiner, 2008).

The Emotional Cascade Model

According to the Emotional Cascade Model (Selby & Joiner, in press; Selby et al., 2008), the
reciprocal relationship between negative affect and ruminative processes results in an
“emotional cascade,” which is usually initiated by an emotion eliciting event. This event causes
the individual to ruminate intensely, which increases the intensity of the emotion. As the
intensity of the emotion rises, the individual finds that it is more and more difficult to divert
attention away from emotional experience, and as a result he or she pays more attention to
emotional stimuli (Carver, Blaney, & Scheier, 1979; Salovey, 1992); this results in a positive
feedback loop between rumination and negative affect. In support of this hypothesis, a recent
experience sampling study by Moberly and Watkins (2008) found evidence for a reciprocal
relationship between rumination and negative affect (in non-BPD participants), such that if an
individual had high rumination at one experience signal, he or she was likely to have higher
negative affect at the next signal, and vice versa. Thus, there may be a pernicious bi-directional
relationship between negative affect and rumination.

Essentially, rumination may contribute to and become part of a subsequent emotional cascade.
Rumination in the view of the Emotional Cascade Model differs somewhat from rumination
in the sense proposed by other researchers (Nolen-Hoeksema, 1991) in that it is one facet of a
dynamic process. While others have mentioned that dysregulated behaviors may be used to
escape from ruminative thoughts (Nolen-Hoeksema et al., 2007) the Emotional Cascade Model
suggests that rumination is the major driving force in causing dysregulated behaviors. Whereas
other models may, in our understanding, tend to view rumination as a static phenomenon, with
an individual ruminating and initially increasing, and then maintaining, negative affect at a
stable level, the view of the Emotional Cascade Model is that rumination and negative affect
interact in a perpetuating and exacerbating cycle that leaves the individual desperate for some
form of distraction to interfere with the rumination.

Thus, the end result of an emotional cascade is an extremely high, extremely aversive, state of
negative affect. Because of the intensity of this feedback loop, minor distractions may be
insufficient to inhibit this cycle — and as a result the individual may search for more potent
ways to distract from emotion and short-circuit the emotional cascade. These more potent forms
of distraction may be what are thought of as behavioral dysregulation: substance abuse, NSSI,
binge-eating, or problematic interpersonal behaviors (i.e. yelling or threatening). These
behaviors may inhibit the emotional cascade because they are particularly salient forms of
distraction, due to the sensory effects that these behaviors possess (e.g., taste/fullness in binge-
eating, or the effects of a substance), as well as the emotion regulatory effects that the individual
believes these behaviors have. Whereas other behaviors may help distract someone with low
levels of rumination (e.g., a cold shower), those same behaviors may not be distracting enough
for an individual ruminating intensely (e.g., continuing to ruminate during a cold shower).
Alternatively, behaviors that result in intense physical sensations may be much more
distracting, such as pain or the sight of blood during NSSI. For example, cutting and then
attempting to control the bleeding may effectively draw attention away from rumination about
a problem. Behavioral dysregulation may only have temporary effects, however, and certain
behaviors may actually incite another emotional cascade, due to feelings of shame or
embarrassment because of the behavior, as in binging and purging, for example.

In general, rumination has been linked to a variety of dysregulated behaviors including NSSI
(Armey & Crowther, 2008; Hilt et al., 2008), binge-eating (Nolen-Hoeksema et al., 2007),

aggression (Bushman et al., 2001; Bushman et al., 2005), and alcohol use (Nolen-Hoeksema
& Harrell, 2002; Nolen-Hoeksema et al., 2007). There is also some evidence that rumination
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is a problem for individuals with BPD. In one study examining rumination in BPD, Abela et
al. (2003) found that participants diagnosed with BPD had significantly higher levels of
rumination than individuals diagnosed with major depressive disorder. A second study linking
rumination to BPD was conducted by Smith et al. (2006), who examined rumination among
all Axis Il personality disorders. They found that of all the Axis Il disorders, rumination was
uniquely related to dimensions of BPD in college students, even after controlling for
depression. Thus, rumination may serve as an important link between BPD and behavioral
dysregulation.

Although the Emotional Cascade Model is primarily concerned with increases in negative
affect, positive affect in individuals with BPD may also be influenced by an emotional cascade.
For example, BPD individuals who report feelings of emptiness have been found to have
pathologically low levels of positive affect (Klonsky, 2008). One experience sampling study
found that, subsequent to daily life stressors, individuals with BPD experienced greater
reactivity of both simultaneous decreases in positive affect and increases in negative affect
than those with psychotic disorders and control subjects (Glaser, Van Os, Mengelers, & Myin-
Germeys, 2008). There is also evidence that some dysregulated behaviors are associated with
decreases in positive affect, in addition to increases in negative affect, prior to the behavior,
such as in binging and purging (Smyth et al., 2007). Thus, although the Emotional Cascade
Model does not specifically predict decreases in positive affect, empirical evidence indicates
that both increased negative affect and decreased positive affect may occur prior to a
dysregulated behavior.

Current Study

Hypotheses

The purpose of this study was to explore the Emotional Cascade Model in BPD, as well as to
expand research on rumination in BPD. First, information was collected on BPD symptoms
and diagnosis, multiple measures of rumination, and behavioral dysregulation in a sample
enriched with individuals diagnosed with BPD, as well as participants with subthreshold
symptoms and control subjects. This information was then used to test a structural equation
model that evaluated the mediational role of rumination in the relationship between symptoms
of BPD and behavioral dysregulation. Second, all participants then engaged in an experimental
rumination induction procedure with the intention of eliciting emotional cascades in the BPD
group. Individuals with BPD diagnoses were then compared to a group of participants without
any symptoms of BPD to determine if the rumination induction had unique effects on the BPD

group.

In the structural equation model (see Figure 1) it was hypothesized that the relationship between
symptoms of BPD and a latent variable of behavioral dysregulation would be fully mediated
by a latent variable of Emotional Cascades (using multiple indicators of rumination).
Symptoms of depression were included as a covariate in the model because rumination is highly
associated with depression (Just & Alloy, 1997), and demonstrating that BPD symptoms
predicted Emotional Cascades when controlling for symptoms of depression was necessary to
explore the specificity of Emotional Cascades to BPD. Symptoms of narcissistic and histrionic
personality disorders were also used as covariates in the analyses to test the specificity of
Emotional Cascades to BPD beyond other Cluster B symptoms, as other Cluster B personality
disorders have been found to experience problems with negative emotionality and impulsivity
(James & Taylor, 2008), and we desired to identify a relationship between BPD and emotional
cascades beyond alternative Cluster B psychopathology.

Following the testing of the model, the effects of the experimental rumination induction were
explored on a group of individuals diagnosed with BPD and compared to a control group that
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endorsed no symptoms of BPD. This was done to test the hypothesis that the BPD group would
experience unique increases in negative affect following the induction, as well as higher levels
of baseline negative affect. It was also hypothesized that individuals with BPD would
experience unique reductions in positive affect following the induction, as reduction in positive
affect may also be associated with emotional cascades.

Screening Procedure

Participants

Approximately 5,000+ Introduction to Psychology students at the Florida State University were
screened throughout 2006 as a part of their research requirement for the course. During this
screening session all students were given a packet of screening measures for ongoing research
throughout the department, and in return for completing the screening process all students
received course credit. Students were screened using 9 modified items from the BPD Module
of the SCID-II Screening Questionnaire (First et al., 1997). These questions were meant to
identify individuals who endorsed symptoms of BPD prior to a structured interview. These
questions consisted of forced yes/no answers to questions such as, “Have you ever self-
injured?” and “Have you often been frantic when you thought that someone you really cared
about was going to leave (abandon) you?”

In order to enrich the sample for participants with features of BPD and BPD diagnoses,
“invitation only” phases of data collection were arranged where only those invited to participate
were allowed into the study. At all other times the study was open to anyone interested in
participating (in order to obtain control subjects). In order to be invited to the study at times
that were “invitation only,” an individual had to have endorsed five or more of the screening
questions. Individuals identified as meeting screening criteria were emailed with an invitation
to participate because of their answers pertaining to “unique emotional experiences” during
the screening session. The experimenters who ran the study for each participant were blind as
to whether the participants met screening criteria or not, and they did not know when the study
was “invitation only” or open participation.

During the spring semester of 2006 participation in the study was open to all students for the
first half of the semester; thereafter, participation was restricted to individuals who were invited
to participate if they met screening criteria for invitation to the study. This recruitment sequence
was reversed for the summer and fall semesters so that individuals meeting screening criteria
were invited first, and then participation was opened to all students later in the semester. This
alternating of the invitation phase sequence was done in order to control for possible differences
in subjects who participated in the study early versus late in the semester.

Participants consisted of 142 individuals, 33 men (23.2%) and 109 women. Participant ages
ranged from 18-24 with the average age of participants being 18.75 (SD=1.05). Ethnicity was
69% Caucasian, 14.1% Hispanic, 10.6% African-American, 2.8% Asian, 2.1% Native
American, and 1.4% other. With regard to self-reported socio-economic status (SES), 4.4% of
participants reported being from low SES, 72.8% reported being from middle SES, and 22.8%
reported being from high SES. This study was approved by the university IRB and all
participants provided full, informed, and written consent to participate in all aspects of the
study. Following the administration of structured clinical interviews, a total of 39 participants
(27% of the sample, which was enriched) met diagnostic criteria for BPD.
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All participants completed a battery of questionnaires, engaged in a structured clinical
interview, and participated in the rumination induction procedure. Each study session was
carried out by atrained research assistant or graduate student trained by the primary investigator
to competency on the rumination induction procedure and clinical interview. Following the
interview, all participants engaged in the rumination induction. All participants were debriefed
on the purpose of the study after completion.

Structured Clinical Interview

Structured Clinical Interview for Diagnosis of DSM-1V Axis Il Personality Disorders (SCID-
I1; Firstetal., 1997). All participants received structured clinical interviews for the borderline
personality disorder, histrionic personality disorder, and narcissistic personality disorder
modules of the SCID-II; all items from these models were assessed during the interview,
regardless of the participants’ responses to the initial screening described above. Due to time
constraints, symptoms of antisocial personality disorder and Cluster A and C personality
disorders were not assessed in this study. These interviews were completed by trained graduate
students in clinical psychology; all interviewers were instructed to take extensive notes for
symptoms endorsed by the participants. Individuals were rated 1-3 for each symptom of BPD,
NPD, and HPD (1-symptom not present, 2-subthreshold symptom, and 3-symptom present).
Upon completion of the structured interviews, all interviews were cross-checked by two
masters-level graduate students in clinical psychology. Cross-checking involved examining
each SCID-II after the interview was completed and reviewing the evidence for establishing
whether each symptom was at threshold level, subthreshold, or absent. If there were
disagreements on the initial threshold level for any criterion, the cross-checking student
consulted with the interviewer as to whether the participant was appropriately rated for the
symptom and a consensus was reached. If needed, the second cross-checking student was
brought in for a second opinion. Although no inter-rater reliability information was collected
in this study, inter-rater reliability from the use of structured interviews in this lab has
previously been demonstrated to range from .79 to .91 for Axis | and Il diagnoses (Fink et al.,
in press).

Scores on each of these modules were calculated so that each individual received a total score
of symptoms endorsed for each personality disorder, as well as a dichotomous yes/no diagnosis.
Symptom counts for each disorder were created by summing each symptom for the disorder
so that subthreshold symptoms were included. The correlation between a formal diagnosis of
BPD and the continuous measure of BPD was r=.84 (p<.001), which suggests some validity
for the continuous measure of BPD symptoms. The use of a continuous measure of BPD
symptoms is also important given that evidence suggests BPD may be non-taxonic (Rothschild,
Cleland, Haslam, & Zimmerman, 2003) and there have been suggestions to shift to a
dimensional model of personality disorders for DSM-V (Widiger & Trull, 2007). The rate of
endorsement for BPD symptoms ranged from 18% of the sample meeting threshold level for
the identity disturbance criterion, to 35% of the sample meeting threshold for the affective
instability criterion. This suggests that threshold levels for all BPD symptoms were adequately
represented in the sample. The alpha for the continuous measure of BPD was a=.80.

Emotional Cascades Measures

The following scales were used to create a latent variable of overall rumination (including
anger rumination and catastrophizing) that was referred to as Emotional Cascades.

The Cognitive Emotion Regulation Questionnaire (CERQ; Garnefski, Kraaij, & Spinhoven,
2001) is a 36-item self-report questionnaire that measures the degree to which individuals
utilize various cognitive approaches towards regulating negative emaotions. Although the
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CERQ has various subscales, only the eight questions for the Rumination and Catastrophizing
subscales were used in this study because they represent ruminative processes. Items utilize a
Likert type scale ranging from 1 (Almost never) to 5 (Almost always). The Rumination subscale
consists of four items that measure the degree to which individuals engage in perseverative
thinking focused entirely upon their own emotions in response to negative affective states (e.g.,
“l am preoccupied with what | think and feel about what | have experienced.”). The
Catastrophizing subscale consists of four items that measure the degree to which individuals
tend to believe their negative emotions and experiences will result in highly aversive
consequences (e.g., “I often think that what | have experienced is the worst that can happen to
a person.”). The Rumination subscale had an alpha of o = .67 and the catastrophizing subscale
had an alpha of o = .72 in this sample.

The Anger Rumination Scale (ARS; Sukhodolsky, Golub, & Cromwell, 2001) is a 19-item
self-report questionnaire examining the degree to which individuals tend to maintain focus on
angry moods rather than engaging in problem solving or re-evaluating the potential value of
the situation (e.g. “Whenever | experience anger, | keep thinking about it for a while.”). Items
utilize a Likert scale ranging from 1 (Almost never) to 4 (Almost always). In this study the ARS
total had an alpha of .94.

The Response Styles Questionnaire (RSQ; Nolen-Hoeksema & Morrow, 1991) is a 71-item
self-report measure assessing the manner in which an individual reacts to his/her mood. Items
utilize a Likert scale ranging from 1 (Almost never) to 4 (Almost always). The RSQ assesses
four response domains: Ruminative Responses, Distracting Responses, Problem-Solving, and
Dangerous Activities. The Ruminative Responses Scale (RRS) can be further divided into two
subscales: Brooding and Reflection. In this study, only the Brooding subscale of the RRS was
used because brooding appears to involve a more intense focus on upsetting thoughts and
emotions, while reflection appears to be a calmer analysis of upsetting situations. The Brooding
subscale consists of five items assessing an individual’s tendency to focus on the reasons for
his or her distress (e.g., “Think ‘What am I doing to deserve this?’”). In this sample, the
Brooding scale had an alpha of a = .81.

Reports of Dysregulated Behaviors

The following scales were used to create a latent variable of Behavioral Dysregulation
(including alcohol use, binge-eating, NSSI, excessive reassurance seeking, and suicide
attempts) in order to represent an overall tendency to engage in dysregulated behaviors.

The Depressive Interpersonal Relationships Inventory — Reassurance Seeking subscale (DIRI-
RS; Joiner, Alfano, & Metalsky, 1992) is a four item scale that measures the degree to which
individuals seek reassurance from others, as well as the participants’ tendencies to subsequently
doubt feedback from peers and seek further reassurance, leading to interpersonal difficulties.
This scale may be relevant to BPD in that excessive reassurance seeking may be akin to
begging, pleading, or threatening others, behaviors which may distract from emotional
cascades, and previous work has shown that it loads on a dysregulated behavior latent variable
(Selby et al., 2008). In this sample, the internal consistency was o = .88.

The Eating Disorder Inventory (EDI; Garner, Olmstead, & Polivy, 1983) is a self-report
questionnaire that consists of 64 items that measure the degree to which participants exhibit
pathological eating behaviors. In additional to a total score, the EDI yields eight subscales; we
utilized only the Bulimia subscale, which assesses the degree to which individuals engage in
binge-eating and purging. Individual items use a Likert scale (1=strongly agree; 5=strongly
disagree) and the internal validity of the measure has been widely reported. Additionally,
discriminant validity for Bulimia Nervosa and Anorexia Nervosa diagnoses has been reported
(Garner et al., 1983). The alpha for this scale was o = .84.
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The Drinking Motives Questionnaire (DMQ; Cooper et al., 1992) is a self-report questionnaire
that assesses the degree to which participants consume alcohol for a variety of motives. The
scale consists of three dimensions — coping motives, enhancement motives, and social motives.
Each dimension is measured with five questions and the individual test items utilize a Likert
style format ranging from 1 (almost never/never) to 4 (almost always). In this study, we utilized
only the Coping subscale, which assesses the degree to which participants consume alcohol
explicitly to reduce sensations of negative affect. The alpha for this scale was o = .84.

The Functional Assessment of Self-Mutilation (FASM; Lloyd et al., 1997) is a self-report
questionnaire that assesses the degree to which participants have engaged in a variety of self-
injurious behaviors without suicidal intent (e.g. cutting/carving, burning) during the course of
the previous year, as well as the reasons for which participants engaged in each of those
behaviors. In this study, only the total frequency of engaging in NSSI was used.

The Beck Scale for Suicide Ideation (BSS; Beck, Steer, & Ranieri, 1988) is a 21-item self-
report measure used to determine various facets of risk for suicidal behavior. Only question
20 of the BSS was used because it contains the number of previous suicide attempts and is
rated as: 0 = no attempts, 1 = one attempt, and 2 = more than one attempt.

The Beck Depression Inventory - 11 (BDI-11; Beck, Steer, & Garbin, 1998) is a 21-item self-
report measure of depressive symptoms. A Likert scale (0-3) is used to examine the degree to
which depressive symptoms have been present during the previous two weeks. Scores below
10 indicate minimal symptoms, scores 10-18 indicate mild symptoms, and scores greater than
18 indicate moderate to severe symptoms. The internal consistency for this measure was
adequate (0=.90).

Histrionic and Narcissistic Personality Disorder Symptoms. The SCID-II was used to assess
non-BPD Cluster B psychopathology, excluding symptoms of antisocial personality disorder
(ASPD), which were not assessed due to time constraints. Histrionic (HPD) and narcissistic
(NPD) personality disorders were included as covariates in the analyses because Cluster B
personality disorders have all been shown to have problems with negative emotionality and
impulsivity (James & Taylor, 2007). Variables for HPD and NPD were created by summing
the respective symptoms of these disorders; symptoms of HPD had an alpha of a=.67 while
symptoms of NPD had an alpha of a=.74.

Emotion Measure

The following measure was used in the rumination induction:

Positive Affect Negative Affect Schedule (PANAS; Watson, Tellegen, & Clark, 1988). The
PANAS is a commonly used measure of state emotional experience. Participants completed
this measure both before and after the rumination induction. On this measure they answered
10 questions pertaining to their current experience of negative emotions and 10 questions
pertaining to their current experience of positive emotions using a 5-point Likert scale
(1=slightly/not at all, 5=Extremely). The 10 negative emotions to be rated were: upset,
distressed, scared, ashamed, afraid, guilty, hostile, irritable, jittery and nervous. At baseline
(T21) these items demonstrated an alpha of .89, and following the rumination induction (T2)
they demonstrated an alpha of .90. The 10 positive emaotions to be rated were: interested,
excited, strong, enthusiastic, proud, alert, determined, attentive, inspired, and active. At
baseline (T1) these items demonstrated an alpha of .91, and following the rumination induction
(T2) they demonstrated an alpha of .92.
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Rumination Induction

Prior to the start of the rumination induction all participants completed a baseline measure of
positive and negative emotions using the PANAS and were given the instructions. They were
informed that people respond to the procedure differently, and that they should be as honest
as possible when answering questions before and after the procedure. This was done with the
purpose of diminishing potential demand characteristics in the procedure. The instructions for
the rumination induction were read verbatim:

Now think about something in your life currently or in the past that is upsetting to
you. Try to focus all of your concentration on your feelings about that problem.
Consider what these feelings mean and why you feel this way. Analyze the events
surrounding this problem and try to understand how they contribute to your feelings.
Please do this for the next five minutes.

The rumination induction was purposely kept relatively short in order to demonstrate that
rumination could quickly increase negative affect, providing potential support for the
experience of an emotional cascade.

Data Analytic Strategy

The first portion of our data analytic approach used structural equation modeling (SEM). This
statistical method has advantages over other techniques used to analyze theoretical
relationships because it relies on several indicators, rather than a single instrument, to assess
a construct of interest, and it allows one to simultaneously assess measurement models (or
factor loadings) onto latent variables and relationships (or correlations) between the latent
variables. This reduces measurement error and increases construct validity. SEM analyses were
conducted with the statistical program AMOS 6.0 (Arbuckle & Wothke, 1999).

The model that was tested using structural equation modeling is displayed in Figure 1. The
first latent variable in the model was for Emotional Cascades, and was composed of the
following indicators: CERQ Rumination, CERQ Catastrophizing, the total score for the Anger
Rumination Scale, and the Brooding subscale of the RRS. The second latent variable in the
model was Behavioral Dysregulation, which was created as an overall measure of tendencies
to engage in various dysregulated behaviors. This latent variable was composed of the
following indicators: excessive reassurance seeking (DIRI), drinking to cope with negative
affect (DMQCope), dysregulated eating behaviors (EDIBul), NSSI, and number of previous
suicide attempts. Previous SEM analyses have found many of these behaviors to significantly
load onto a single latent variable while providing good fit to the data (Selby, Anestis, & Joiner,
2008).

The structural equation model included four observed variables: symptoms of BPD, depressive
symptoms, and symptoms of HPD and NPD. The Symptoms of BPD variable was created as
a continuous variable so that individuals with subthreshold symptoms of BPD would be
accounted for in the model. The HPD and NPD variables were also created as continuous
variables.

The model displayed in Figure 1 is recursive, and as such it is an identified model. In order to
evaluate the overall model, the maximum likelihood chi-square statistic (x2) was used (with
non-significance indicating that the model fit the data perfectly). Due to the chi-square’s
sensitivity to large sample sizes, other fit indices were used including the comparative fit index
(CFI), the root mean square error of approximation (RMSEA), and the Tucker-Lewis Fit Index
(TLI). Standard cutoff criteria for good fit were used to judge the model as a whole, and
consisted of CFI values greater than .95, RMSEA values of less than .06, and TLI values of
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greater than .90 (Hu & Bentler, 1999). To test individual parameter estimates, a cutoff criterion
value for significance was set at p = .05.

The second portion of the study involved the use of repeated measures MANCOVA. This
analytic approach was used to assess the effects of the rumination induction on the BPD and
control group, and to determine if individuals with BPD reported greater reactivity of negative
and positive affect than control subjects, who endorsed no symptoms of BPD. Group
differences in baseline negative and positive affect were also examined using MANCOVA
analyses. BDI-II total score was used as a covariate in all analyses.

Preliminary Analyses

The means, standard deviations, and inter-correlations for all variables are displayed in Table
1. All variables were examined for the presence of outliers. One outlier was present for the
NSSI variable, where one individual reported over 1000 instances of self-injury, while the next
highest report was 105. Rather than delete this individual from the analyses, however, the
individual’s score on NSSI frequency was brought to the fence and changed to 105. There were
no other outliers in the data.

Because SEM can be sensitive to non-normal distributions, all variables were tested for
skewness and kurtosis. Both NSSI and number of previous suicide attempts were significantly
positively skewed. Square root transformations were applied to both variables and resulted in
significant improvement in skewness. No variables demonstrated significant kurtosis.

Genderl and ethnic differences in all of the variables used in this study were examined using
a Bonferroni corrected alpha of .004 to correct for Type 1 error. There were significant gender
differences with regard to BPD symptoms, as expected. There were no significant ethnic
differences on any of the variables.

Due to missing data for some of the variables (5 individuals were missing data at random; less
than 4% of data was missing for the whole sample), full information maximum likelihood
estimation (FIML; Anderson, 1957) was used; FIML provides less biased information than ad
hoc procedures such as listwise deletion, pairwise deletion or imputation of means (Little &
Rubin, 1987; Schafer, 1997).

Measurement Model

Kline (2005) recommends a 2-step approach to the evaluation of a structural equation model
where the measurement model is examined first, then the structural model. Accordingly,
confirmatory factor analysis was conducted with the latent variables in order to determine if
the indicators fit the data well as two latent variables. The measurement model consisted of
only the latent variables displayed in Figure 1, Emotional Cascades and Behavioral
Dysregulation. The measurement model met criteria for excellent fit (2 = 27.8, df = 26, p =
ns, CFl =.99, TLI = .99, RMSEA =.02). All factor loadings of the manifest indicators were
significant (p<.05) and were between .24 and .78. There was also a significant positive
correlation between the two latent variables (r=.90, p<.001). This correlation can be viewed
as corroborative of the Emotional Cascade Model, which expects a high association between

INo significant gender differences were found on the rumination measures, an unexpected finding given that previous studies have
identified gender differences in rumination (Nolen-Hoeksema & Jackson, 2001). Because of the significant gender differences in BPD
symptoms, we examined the hypothesized model with only female participants included. This model was found to have almost exactly
the same fit and all paths were essentially the same, indicating that gender differences did not greatly influence the model.
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Emotional Cascades and behavioral dysregulation. Also, as noted below, this correlation is
lower (though still substantial) in the structural equation model.

Structural Model

The hypothesized model met criteria for excellent fit (2 = 60.64, df = 54, p = ns, CFI = .99,
TLI =.99, RMSEA = .03)2. All indicators significantly loaded onto their latent variables (p<.
05). The path from Symptoms of BPD to Emotional Cascades was significant (§ = .22, p<.05),
as was the path from depression to Emotional Cascades (3 =.50, p<.05). The path from
Symptoms of BPD to Behavioral Dysregulation was significant (§ = .32; p<.05), as was the
path from depression to Behavioral Dysregulation (§ = .32, p<.05). The path from Emotional
Cascades to Behavioral Dysregulation was also significant (p =.49, p<.05). The reduction in
magnitude of this path from the correlation in the measurement model is likely a result of
accounting for variance attributed to depression and BPD. The paths from HPD and NPD
symptoms to both Emotional Cascades and Behavioral Dysregulation were not significant. The
correlations between the four exogenous observed variables, Symptoms of BPD, depression,
HPD, and NPD, were all significant with the exception of the correlation between BDI score
and features of HPD (r = .59 for symptoms of BPD and depression, r = .29 for symptoms of
BPD and HPD symptoms, r=.32 for Symptoms of BPD and NPD symptoms, and r = .29 for
symptoms of depression and NPD symptoms; p<.05 for all correlations).

Given the significant path from BPD symptoms to Behavioral Dysregulation, a partial
mediation effect was indicated. This finding may have been a result of the overlap between the
continuous measure of BPD symptoms and the Behavioral Dysregulation latent variable, as
criteria four and five for BPD involve overt behavioral dysregulation (i.e. impulsivity and
NSSI). Approximately 87% of those diagnosed with BPD endorsed at least one of these two
symptoms. In order to ensure that this overlap was not overly influencing the model, the model
was re-analyzed with criteria four and five removed from the BPD symptoms variable. This
model continued to provide excellent fit to the data (y~ = 59.32, df = 54, p = ns, CFI = .99,
TLI = .99, RMSEA = .03), and a positive path was obtained between BPD symptoms and
Behavioral Dysregulation (p = .36, p<.01) when the model was analyzed without including the
Emotional Cascades mediator. More importantly, in the full model the Emotional Cascades
latent variable fully mediated the relationship between BPD symptoms and Behavioral
Dysregulation, as the path between these variables was not significant (f = .19, p=.16), when
accounting for Emotional Cascades. These findings indicate that when removing the
impulsivity and suicidal behavior criteria from the BPD symptoms measure, Emotional
Cascades may fully mediate the relationship between the other BPD symptoms and
dysregulated behaviors.

The standardized indirect effect of symptoms of BPD on Behavioral Dysregulation was 3 = .
11, p<.05, in the original hypothesized model. This suggests that the effects of BPD symptoms
on Behavioral Dysregulation may flow through Emotional Cascades. The PRODCLIN
program was used to test the mediational impact of the Emotional Cascades between symptoms
of BPD and Behavioral Dysregulation. This program was developed by MacKinnon and
colleagues (2007) and tests mediational effects without some of the problems inherent in other
methods of testing for mediation (e.g. inflated rates of Type | error, see MacKinnon, Lockwood,

2When this model was tested a negative error variance was obtained for the residual indicator for Behavioral Dysregulation. This was
likely a function of the high correlation (r=.90) between the two latent variables. Another possibility was that this residual was near zero,
a problem which is minor enough that AMOS was still able to conduct the structural analysis. The recommended way to remedy a negative
error variance is to remove the residual indicator and reanalyze the model (Dillon, Kumar, & Mulani, 1987). After running a second
analysis where the residual predictor for behavioral dysregulation was removed, the model was empirically identified (i.e. there were no
negative error variances) and model fit was the same, all paths and factor loadings remained significant, and the direction and magnitude
of all relationships remained the same. Following this second analysis, the empirical identification of the model remains intact and the
fit indices and regression weights generated by the model remain valid.
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Hoffman, West, & Sheets, 2002). In addition, the logic for this method is suited to testing for
mediation in structural equation modeling (Bollen, 1987). PRODCLIN examines the product
of the unstandardized path coefficients divided by the pooled standard error of the path
coefficients (af/c,p) and a confidence interval is generated. If the values between the upper
and lower confidence limits include zero, this suggests the absence of a statistically significant
mediation effect. The unstandardized path coefficients and standard errors of the path
coefficients for the indirect effect of symptoms of BPD on Behavioral Dysregulation via
Emotional Cascades were entered into PRODCLIN to yield lower and upper 95% confidence
limits of .007 and .15. This suggests that the Emotional Cascades latent variable significantly
mediated the association between symptoms of BPD and Behavioral Dysregulation, as
predicted.

Because alternate models can also be generated and tested in SEM, two alternative models
were also examined: 1) one in which the flow of the model consisted of Emotional Cascades
as the source variable, which then led to symptoms of BPD with Behavioral Dysregulation as
the mediator, and 2) another in which the flow of the model consisted of Emotional Cascades
as the source variable, which then led to Behavioral Dysregulation, with BPD as the mediator.
The AIC was used to distinguish differences in model fit, as these were not nested models. An
analysis of the alternative models indicated that the first alternative provided similar fit to the
hypothesized model (x? = 62.50, df = 56, p = ns, CFI = .98, TLI = .97, RMSEA = .03, AIC =
158), but did not fit better (hypothesized model AIC=161, AlCgjs =3; a decrease in 10 AIC
units is indicative of significantly better model fit [Burnham & Anderson, 2004]), while the
second alternate model did not provide excellent fit (x? = 88.81, df = 57, p = ns, CFI = .92,
TLI = .88, RMSEA = .06, AIC=183), and the hypothesized model provided significantly better
fit (AICif =22). Because our hypothesized model and the first alternate model provided similar
fit to the data, determining which of the two equivalent models is superior cannot be
accomplished with these data. Identifying whether BPD causes Emotional Cascades or
Emotional Cascades cause BPD is an important question for future work; it has been suggested
that BPD and Emotional Cascades may have a bidirectional relationship (Selby & Joiner, in
press). Longitudinal studies of these variables may help answer which variable has temporal
precedence, Emotional Cascades or symptoms of BPD.

Rumination Induction Comparisons

In order to explore the effects of the rumination induction on those with BPD two groups were
created. The first group consisted of the individuals who met full diagnostic criteria for BPD
according to the SCID-II, and included 39 participants. The second group was created as a
control group, and in order to be placed in this group the participants had to meet zero criteria
for BPD so that the results of the analysis would not be confounded by individuals with
subthreshold symptoms of BPD. This group consisted of 41 participants who were
representative of the larger sample with regard to gender and ethnicity. The BPD and control
groups were compared with regard to BDI total score using an ANOVA analysis, and the BPD
group endorsed significantly more symptoms of depression than the control group (F(1, 76) =
64.4, p<.01), as would be expected.

The correlations between group status, BDI score, and affect totals are displayed in Table 2.
Due to the high correlation between baseline negative affect and post-induction negative affect
(r=.62,p<.001), all analyses were corrected using the Greenhouse-Geisser Epsilon Hat statistic.
BDI total score was used as a covariate for all analyses in order to demonstrate that the effect
of the rumination induction was not due solely to current symptoms of depression.

Group differences were then assessed using MANCOVA and repeated measures MANCOVA
analyses, the results of which are displayed in Table 3 and graphed in Figure 2. The first
hypothesis tested was that the BPD group would have significantly higher baseline negative
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affect, and significantly lower positive affect at baseline, even after controlling for current
symptoms of depression. A MANCOVA analysis indicated that the BPD group had
significantly higher baseline negative affect than the control group (F(1, 77) = 9.2, p<.01,
npzz .11; note that an effect size of partial eta-squared np2:.06 is considered a medium effect,
while an effect size of np2:.14 is considered a large effect according to Cohen, 1977). A
significant effect for BDI score was not found on baseline negative affect. Contrary to our first
hypothesis, there was not a significant difference in baseline positive affect between groups.
Although no BPD effect was found on baseline positive affect, there was a significant effect
of BDI score (F(1, 77) = 7.4, p<.01, p =31, np2:.09) such that higher BDI scores predicted
lower levels of baseline positive affect.

The next hypothesis tested was that following the rumination induction, the BPD group would
demonstrate unique increases in negative affect from baseline, in addition to unique decreases
in positive affect from baseline, when compared to the control group. A repeated measures
MANCOVA analysis supported this hypothesis with regard to negative affect (F(1, 77) = 7.65,
p<.01, an:.O9 — a medium effect)3, but not positive affect (F(1, 77) = .22, p = ns). The BPD
group also demonstrated increased reactivity of negative affect, as indicated by a significant
group*time interaction (F(1, 77) = 5.42, p<.05, an: .07). There were no significant group
differences in positive affect following the induction, and the group*time interaction for
positive affect was not significant. There was a significant BDI*time interaction for negative
affect (F(1,77) = 10.57, p<.05, an: .12), such that those with higher BDI scores had greater
reactivity than those with lower scores. This finding highlights the need for BDI as a covariate
in the group comparisons.

In order to test the within-group effects of the rumination induction, the repeated measures
MANCOVA analysis was examined according to group. The results of these analyses are listed
in Table 3 and displayed in Figure 2. In the BPD group, negative affect was significantly higher
following the rumination induction (F(1, 37) = 12.6, p<.01, an:.ZS), even after controlling
for BDI scores. There was not a significant interaction for BDI*time on post-induction negative
affect in the BPD group, an interesting finding that lends evidence to the specificity of
emotional cascades in BPD. For the BPD group, there was also a significant within-group
decrease of positive affect (F(1, 37) = 13.7, p<.01, npzz.27). For the control group there was
not a significant main effect of the rumination induction increasing negative affect, but there
was a significant interaction between baseline negative affect and BDI total score that indicated
significantly higher negative affect following the rumination induction (F(1, 39) = 21.7, p<.
01, an:.36). This finding replicates previous findings that rumination inductions increase
negative affect in individuals experiencing symptoms of depression (Donaldson & Lam,
2004). For the control group, there was also a significant decrease in positive affect following
the induction (F(1, 39) = 11.03, p<.01, np?=.22).

Discussion

This study provides evidence for the role of emotional cascades in BPD. First, using structural
equation modeling, a model in which the relationship between BPD and a latent variable of

dysregulated behavior was mediated by emotional cascades provided excellent fit to the data
and demonstrated full mediation. The relationship between symptoms of BPD and emotional
cascades was robust even when controlling for important covariates such as current symptoms
of depression and symptoms of histrionic and narcissistic personality disorders. Second, BPD

3In order to test the specificity of the effects of the rumination induction on BPD further, the analysis was rerun including the HPD and
NPD variables along with the BDI as a covariate. The results of the original analysis were essentially unchanged, and neither HPD nor
NPD significantly predict increases in negative affect following the rumination induction. This finding provides additional evidence for
the specificity of the effects of the BPD diagnosis on the increases in negative affect following the rumination induction.
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and control subjects engaged in an experimental rumination induction in which they were asked
to think of a problem of personal relevance. The results of this induction provided some
evidence for the emotional intensity of individuals with BPD in that they experienced higher
levels of negative affect both before and after the procedure. The BPD group also showed
evidence of greater reactivity to the induction than the control group because the slope of
increases in negative affect was significantly larger than that of the control group (as indicated
by the significant group*time interaction for negative affect). Importantly, these effects were
found even after controlling for current symptoms of depression. Overall, the findings of this
study suggest that rumination is an important cognitive factor that warrants further
investigation in individuals with BPD.

BPD and Emotional Cascades

The findings of this study provide some supporting evidence for components of Linehan’s
(1993) theory of BPD, especially with regard to the postulated sensitivity and intensity of
negative affect in individuals with BPD. The study also provides some preliminary evidence
for the Emotional Cascade Model in BPD (Selby & Joiner, in press; Selby et al., 2008). One
important consideration with the results of the rumination induction is that the effects were
observed by doing nothing more than asking the participants to think about a problem of
personal relevance for a few minutes. This provides some evidence for the “hypersensitivity”
of individuals with BPD, that even just asking individuals with this disorder to think about
something upsetting resulted in increased negative affect relative to controls. This finding
suggests that in BPD, emotion dysregulation is not only influenced by the experience of
upsetting interpersonal interactions or other problems, but even just thinking about something
upsetting (such as a bad memory or worry about the future) might be enough to trigger an
emotional cascade.

A strength of this study that should be emphasized is that the results were obtained even when
using rigorous covariates. For example, in the SEM model BPD symptoms predicted emotional
cascades even after controlling for current symptoms of depression and symptoms of other
Cluster B personality disorders (narcissistic and histrionic personality disorders). The inclusion
of these stringent covariates is especially important when considering the effect size for
reactivity of negative affect during the rumination induction. Although a medium effect size
was obtained for the effects of the induction on the BPD group (np2:.07), this is taking into
account symptoms of current depression, which had a medium-large effect size (np2:.14). This
means that the BPD group experienced effects of the induction that were unigque, and not an
artifact of depressive symptoms. This provides some evidence for diagnostic specificity in that
the experience of emotional cascades may be specific to BPD within Cluster B, although further
research is needed to explore differences in emotional cascades between BPD and antisocial
personality disorder and other personality disorders that may involve emotional and behavioral
dysregulation (e.g., avoidant personality disorder).

One intriguing finding in this study was that the rumination induction did not have much
influence on the positive affect of the BPD group. We hypothesized that the BPD group would
have lower positive affect both before and after the rumination induction, and that we would
also observe a steeper decline in slope of positive affect for the BPD group after the induction
(as indicated by the group*time interaction for positive affect). These hypotheses were not
supported, however, as there was not a unique decrease in positive affect for the BPD group
after the induction. The failure to find a unique group difference in positive affect between
groups indicates that affective lability in individuals with BPD may pertain more to negative
affect, and that emotional cascades may specifically influence negative affect. This finding
also suggests that reduction of negative affect may be a stronger motivation for behavioral
dysregulation in these individuals than increasing positive affect. Positive affect resulting from
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the behavior may be an added reinforcer of the behavior (as in binge-eating or drug use),
however.

Limitations and Future Directions

Despite the promising findings of this study, there are a few limitations that should be
considered when interpreting the results. Perhaps the most important limitation to consider is
that all of the participants in this study were college students, although the sample was enriched
with individuals with BPD and subthreshold symptoms of BPD. Thus, although BPD
symptoms were assessed with a structured clinical interview, participants diagnosed with BPD
may actually be higher functioning than individuals diagnosed with BPD in clinical settings,
reducing the generalizability of these results. This sample has an advantage, however, in that
it was not confounded by treatment seeking. Another limitation with this study is that most
measures were self-report measures, including self-reported affective experience during the
rumination induction. Future research should pair psychophysiological methods (i.e. heart rate,
skin conductance) with self-reported affect during a rumination induction to determine if
similar results obtained in this study are found with the physiological measures. Another
limitation to this study was that it did not explore all forms of behavioral dysregulation that
may present in BPD, such as aggressive behaviors (i.e. fights, threatening, throwing things) or
other impulsive behaviors (i.e. impulsive shopping, illicit drug use). Thus, the mediational
effects of emotional cascades may not hold for other forms of dysregulated behavior.

One final, important limitation to this study was that the rumination induction did not control
for differences in what people ruminated about. Individuals with BPD may have ruminated on
more intensely negative situations (i.e. past trauma) than those in the control group, who might
have had less distressing situations to ruminate about (e.g., a bad test score). This difference
in rumination content may be responsible for the reactivity of negative affect in those with
BPD. Yet, even if these situations are more painful to think about than a bad test score, we
would argue that even simply thinking about that past trauma resulted in increased reactivity
of negative affect. Recalling past traumatic memories could be an important trigger for
emotional cascades in BPD. Future studies should explore whether thought content serves as
a mediator or moderator of emotional cascades. This could be accomplished through the use
of two rumination inductions with BPD participants randomly assigned to each condition: 1)
a standardized rumination induction where all participants are instructed to think about the
same standardized situation, and 2) a more personalized rumination induction, as in this study.
Assessing and controlling for thought content during a rumination induction may also help
determine if emotional cascades are driving behavioral dysregulation, or if it is primarily the
recall of upsetting memories.

Although the findings of this study look promising, future studies should attempt to replicate
these results, especially in a sample of BPD individuals in a clinical setting. Additional
comparisons should also be made to individuals with clinically diagnosed major depressive
disorder in order to provide additional evidence for the specificity of emotional cascades to
BPD. Another possible direction for future studies may be to explore the rumination induction
paired with a subsequent behavioral proxy (e.g., pain tolerance test), or to assess urges to engage
in a behavior, which may test the postulate of the Emotional Cascade Model that emotional
cascades are causing the behavioral dysregulation. Future studies may also benefit from
exploring emotional cascades and behavioral dysregulation using Ecological Momentary
Assessment (EMA; Stone & Shiffman, 1994). Using this methodology, individuals with BPD
could be assessed in their daily environment in order to determine if rumination (and potentially
emotional cascades) is present during experiences of negative affect and behavioral
dysregulation, as well as using cross-lagged analyses to determine if rumination at one daily
signal predicts behavioral dysregulation at a subsequent signal. Finally, this study did not
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explore how long the effects of the rumination induction lasted. Subsequent measurements of
negative affect following the rumination induction may have provided support for the slow
return to emotional baseline suggested by Linehan (1993).

Clinical Implications

Perhaps the most important clinical application of these findings is that they provide a potential
target for therapy and mechanism of change: reduction of emotional cascades. In doing this, a
reduction in behavioral dysregulation would most likely be observed as well. Attention control
training, or increasing the ability to control one’s attention and shift it away from emotion and
onto more productive pursuits, may be the active ingredient in therapies for BPD that have
empirical support. The common ground of attention control can be found in the mindfulness
and distress tolerance exercises of DBT (Linehan, 1993), enhancement in the patient’s ability
to accurately assess his or her moment-to-moment state of mind and affect in mentalization-
based treatment (MBT; Bateman & Fonagy, 2008), and improvement of the patient’s reflective
functioning through clarification and confrontation of the patient’s in-session relational affects
in transference-focused psychotherapy (TFP; Clarkin, Yeomans, & Kernberg, 2006). All of
these therapies may teach the patient to disengage from the attention-consuming cycle of an
emotional cascade, and instead focus on distraction from negative affect or thinking about the
problem in constructive, emotion-detached manner. Although more research is needed to
determine if these techniques reduce emotional cascades, mindfulness in particular has been
linked to reducing rumination (Broderick, 2005). Another clinical application is that
psychoeducation about rumination/emotional cascades and how they may influence
dysregulated behaviors may help BPD patients understand their condition and its
consequences. Teaching patients to engage in mind-occupying activities (such as Sudoku or
other engaging puzzles) when experiencing emotional distress may also help them acquire
alternative activities for distraction, which may be most helpful during the initial stages of an
emotional cascade.
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Figure 1. SEM model testing the mediational effect of rumination on the relationship between
symptoms of BPD and behavioral dysregulation

Note: N=142. CQRum = rumination as measured by the CERQ, ARStot=total of the Anger
Rumination Scale, CQCat=catastrophizing as measured by the CERQ, Brooding = the
brooding scale of the RRS; DIRI = excessive reassurance seeking, DMQCope = DMQ Drinking
to Cope subscale, EDIBul = Bulimia subscale of the EDI, NSSI = frequency of non-suicidal
self-injury; EC=Emotional Cascades latent variable, BxDys=Behavioral Dysregulation latent
variable. Symptoms of HPD and NPD were included as covariates in the model, but are not
displayed in the figure due to no significant paths and for ease of presentation.
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Figure 2. Rumination Induction Procedure

Note: N=80 (BPD group N = 39). BPD = borderline personality disorder; NA = negative affect;
PA = positive affect; * = significant slope test indicating greater reactivity of the BPD group
(np?=.07); ns = nonsignificant.
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